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What\'s new?Ninety‐four per cent of general practices numerically reported the ethnicity of their populations, which compares favourably with previous surveys.One in three people with diabetes was from an minority ethnic group compared with one in ten of Coventry\'s population.Seven of the eight cultural barriers to effective diabetes care and management identified in the literature were present in the city.Fifty‐six per cent of the responding general practices provided highly culturally competent diabetes services to their patients.

Introduction {#dme13000-sec-0006}
============

Diabetes prevalence is particularly high among minority ethnic groups (population groups with an ethnic origin different from that of the majority population of the host country) nationally, presenting substantial challenges to the individual and society. One UK study reported prevalence rates of 11--20% in South Asians and 15% in African Caribbeans, compared with 1--5% in white Europeans [1](#dme13000-bib-0001){ref-type="ref"}. Evidence suggests cultural barriers to optimum health care for minority ethnic groups, primarily due to insufficient cultural competences among National Health Service (NHS) staff [2](#dme13000-bib-0002){ref-type="ref"}, [3](#dme13000-bib-0003){ref-type="ref"}, [4](#dme13000-bib-0004){ref-type="ref"}. The importance of cultural competences in promoting effective provider--patient relationships and optimizing healthcare provision to minority ethnic groups is well known [4](#dme13000-bib-0004){ref-type="ref"}, [5](#dme13000-bib-0005){ref-type="ref"}, [6](#dme13000-bib-0006){ref-type="ref"}.

Coventry is a medium‐sized industrial and ethnically diverse UK city, which has areas of affluence alongside pockets of severe deprivation and health inequalities. One in 10 of its population is of minority ethnic origin [7](#dme13000-bib-0007){ref-type="ref"}, many of whom live in socially deprived areas with high illiteracy levels [8](#dme13000-bib-0008){ref-type="ref"}. Poor literacy is known to impede access to diabetes care [8](#dme13000-bib-0008){ref-type="ref"}, resulting in poor levels of disease self‐management, outpatient/education attendance, glucose control and low medication concordance [9](#dme13000-bib-0009){ref-type="ref"}.

In November 2011, when this study was undertaken, Coventry had 66 general practices (currently 63) [9](#dme13000-bib-0009){ref-type="ref"}, of which 13 were single‐handed practices. These were providing health care to 361 893 registered patients, 15 670 (4.3%) of whom live with diabetes. The number of diagnosed diabetes cases in Coventry has since risen to 18 318 (4.9%) [9](#dme13000-bib-0009){ref-type="ref"}. People of African Caribbean and South Asian origins living in Coventry are three and six times, respectively, more likely than white British people to develop Type 2 diabetes and tend to develop the disease at younger ages [7](#dme13000-bib-0007){ref-type="ref"}, [10](#dme13000-bib-0010){ref-type="ref"}. The prevalence of diabetes and hypertension in Coventry is believed to be under‐reported due to under‐screening [10](#dme13000-bib-0010){ref-type="ref"}. Adherence to National Institute for Health and Care Excellence (NICE) Clinical Guideline 66 [11](#dme13000-bib-0011){ref-type="ref"} is difficult to assess, owing in part to ineffective systems and care pathways [10](#dme13000-bib-0010){ref-type="ref"}.

The need for inner city Coventry general practices to record patient ethnicity in order to inform the commissioning of culturally competent diabetes interventions has been reported previously [3](#dme13000-bib-0003){ref-type="ref"}, and is further strengthened by systematic reviews [12](#dme13000-bib-0012){ref-type="ref"}, [13](#dme13000-bib-0013){ref-type="ref"}. A culturally competent healthcare system is defined as one that acknowledges and incorporates at all levels the importance of culture, assessment of cross‐cultural relations, awareness of the dynamics that result from cultural differences, development of cultural knowledge, and tailoring services to meet individual cultural needs [14](#dme13000-bib-0014){ref-type="ref"}. Culturally competent interventions for improving access to health care and diabetes outcomes should be structured, encompassing language, culture, religion and health literacy skills, and tailored to the individual minority ethnic group [13](#dme13000-bib-0013){ref-type="ref"}. Such an intervention has been shown to be successful at improving diabetes‐related health outcome measures in both Hispanics and African Americans [15](#dme13000-bib-0015){ref-type="ref"}. At an earlier stage in this project, a culturally competent assessment tool (CCAT) [13](#dme13000-bib-0013){ref-type="ref"} was developed to assess interventions for this purpose. The aim of this study was to examine the cultural competence of diabetes services delivered to minority ethnic groups in a multicultural UK city. This aim was underpinned by the research questions outlined in Table [1](#dme13000-tbl-0001){ref-type="table-wrap"}.

###### 

Research questions

  ------------------------------------------------------------------------------------------------------------------------------------------------------
  1\. What is the prevalence of diabetes by ethnicity?
  2\. What is the range of culturally competent diabetes service provision?
  3\. What are the barriers to culturally competent service delivery and the utilization of diabetes annual checks?
  4\. What is the level of cultural competence on self‐reported issues within each participating practice?
  5\. What is the profile of staff from minority ethnic groups employed within each participating practice in relation to whole‐time‐equivalent posts?
  6\. What are the linguistic competencies of practice staff?
  7\. What diabetes training/knowledge is available, and accessible, for practice staff?
  8\. What are the national and international recommendations for other ethnically diverse cities?
  ------------------------------------------------------------------------------------------------------------------------------------------------------
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This article focuses on research questions 1--4 and 8. The remaining three research questions will be reported subsequently.

Methods {#dme13000-sec-0007}
=======

Survey design {#dme13000-sec-0008}
-------------

We used a structured survey comprising mostly closed questions with some free text areas (Table S1), which was informed by two systematic reviews [12](#dme13000-bib-0012){ref-type="ref"}, [13](#dme13000-bib-0013){ref-type="ref"}, survey design methods [16](#dme13000-bib-0016){ref-type="ref"}, [17](#dme13000-bib-0017){ref-type="ref"} and a 25‐question pilot general practice survey [3](#dme13000-bib-0003){ref-type="ref"}. The Warwick Diabetes Research & Education User Group (lay experienced people with diabetes) was consulted about the question content. The study received full ethical approval from the National Research Ethics Service (NRES) Committee West Midlands -- Solihull.

Population and data collection {#dme13000-sec-0009}
------------------------------

All general practices in Coventry (*n* = 66) were invited to participate. A hard copy of the survey was sent to each practice manager and the senior general practitioner (GP) of each practice, followed by an electronic copy via e‐mail, 3 days later, with instructions on how to complete the survey using a third method, online SurveyMonkey (cloud‐based software for capturing responses). A second mailing was sent to non‐responding practices after 4 weeks. Non‐respondents received two follow‐up telephone calls after the fourth and eighth week of the initial survey mailings. A £40 incentive was offered to each practice for every completed survey received within 8 weeks and £25 for surveys received between 8 and 12 weeks. A 'thank you letter' was sent to all participants.

Data analysis {#dme13000-sec-0010}
-------------

All survey data were transcribed into the SurveyMonkey database and then imported into Microsoft Excel software. Descriptive statistical analyses were carried out using Microsoft Excel and SPSS v. 19. Surveys with \> 85% (*n* \> 29) of questions completed were included in the analysis and those returned after the deadline of 3 months were rejected. The 10‐item CCAT [13](#dme13000-bib-0013){ref-type="ref"} was used to assess the cultural competence of diabetes services described within the survey. Analysis of the free text data used a thematic constant comparative method. Our research questions (1--4 and 8) directly informed our analysis of the survey data.

Results {#dme13000-sec-0011}
=======

Response rate {#dme13000-sec-0012}
-------------

Thirty‐four (52%) practices returned the survey and are included in the analysis: seven were completed online, six were returned by e‐mail/fax and twenty‐one were returned by post. Seventeen of the 32 practices that did not return the survey gave reasons for non‐completion, which were mostly low staffing level/staff illness and related practice pressures. One practice refused the incentive payment stating that 'the survey was an eye‐opener to review their internal practice.'

Characteristics of participating general practices {#dme13000-sec-0013}
--------------------------------------------------

There were few differences between the participating and non‐participating practices in terms of diabetes prevalence, practice size and the number of GPs [9](#dme13000-bib-0009){ref-type="ref"}. Figure [1](#dme13000-fig-0001){ref-type="fig"} shows the characteristics of the 34 participating practices. The highest diabetes prevalence was 10% reported by practice 10 (P10). Four practices did not know the number of minority ethnic group patients with diabetes and consequently reported fewer culturally competent diabetes services (*n* \< 3). One (P4) of the six single‐handed practices had a patient population of 696, two (P15, P29) had fewer than 1500, another two (P8, P23) had fewer than 2000, and one (P33) had 2500 patients.

![Characteristics of participating general practices (*n* = 34).](DME-33-786-g001){#dme13000-fig-0001}

Diabetes prevalence by ethnicity {#dme13000-sec-0014}
--------------------------------

Participating practices represented 209 149 (57.8%) of the total registered patients (361 893) in all 66 practices in Coventry; of these patients, 8789 (4.20%) had diabetes. Thirty‐two of the 34 practices (94%) reported recording the ethnicity of their populations, of which 30 (88%) gave information on the number of minority ethnic group patients with diabetes. Of those with diabetes, 2555 (29%) people were from minority ethnic groups; 163 (6.4%) had Type 1 diabetes, 2069 (81.1%) had Type 2 diabetes (including 1043 Indian, 405 Pakistani, 120 Bangladeshi and 264 African Caribbean patients), 45 (1.8%) had gestational diabetes and 274 (10.8%) diabetes of unknown type. Diabetes prevalence in participating practices varied from 0.24% to 10%. No practice reported having no one with diabetes who was a member of a minority ethnic group. Nine (26.5%) (Fig. [2](#dme13000-fig-0002){ref-type="fig"}) reported that \> 50% of their diabetes patients were from minority ethnic groups, the highest proportion being 96% at P2. Two practices (P16, P20) did not give details of the ethnicity of their minority ethnic group patients with diabetes another two (P12, P26) reported having no South Asian with diabetes, and 6 practices had between 3 and 33 (3.5--38.1%) minority ethnic group people with diabetes. The median number of minority ethnic group people with diabetes in the 34 practices was 43.5 (IQR = 78) compared with 165.5 (IQR = 241) majority white British. That is, for every three people with diabetes living in Coventry, one was from an minority ethnic group.

![Comparison of the relative proportions of diabetes in minority ethnic and majority ethnic groups in each GP practice.](DME-33-786-g002){#dme13000-fig-0002}

Culturally competent diabetes services provision {#dme13000-sec-0015}
------------------------------------------------

Of the 34 participating practices, 1 reported having no culturally competent services with an appropriate language and 33 reported at least one culturally competent diabetes service (25 provided three services, 5 provided two services and 3 delivered one service). Figure [3](#dme13000-fig-0003){ref-type="fig"} shows the eight culturally competent diabetes services in an appropriate language considered in our survey, with 1--1 nurse--patient services the most commonly provided (*n* = 26) and the multilingual South Asian link worker model the least common (*n* = 2). Two practices reported dietary advice and retinal photography as other diabetes services delivered using the patient\'s primary language.

![Culturally competent diabetes service provision to minority ethnic groups in appropriate language based on 34 practices.](DME-33-786-g003){#dme13000-fig-0003}

Eighteen practices (53%) offered educational resources specifically for minority ethnic group patients with diabetes and 16 (47%) were aware of locally available resources for minority ethnic people groups.

Eleven (32%) practices stated that they would consider running new practice or locality‐based services in order to ease cultural barriers. A further four (12%) said that they would only consider running a new practice‐based diabetes service and another six (18%) reported that they would prioritize collaborating with other local practices to offer new locality‐based diabetes services explicitly to minority ethnic groups.

Barriers to culturally competent service delivery and utilization of diabetes annual checks {#dme13000-sec-0016}
-------------------------------------------------------------------------------------------

Cultural and organizational barriers were identified as contributory factors to the delivery of diabetes care services. Only five practices reported experiencing no cultural issues (Table [2](#dme13000-tbl-0002){ref-type="table-wrap"}) in their day‐to‐day interactions with minority ethnic groups with diabetes. Of the remaining 29 practices, the majority (21/29) reported three areas of concern (the maximum allowed in our survey): language (*n* = 15), strong cultural traditions around food (*n* = 19) and patient/provider cultural differences (*n* = 20) being the most common cultural barriers.

###### 

Barriers impeding delivery of culturally competent diabetes services

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1\. Cultural differences between minority ethnic group patients and their service providers, e.g. gender, self‐denial of having diabetes based on cultural norms, diverse beliefs about physical exercise, miscommunication between patients and their service providers (*n* = 20).
  2\. Strong cultural traditions around food (*n* = 19).
  3\. Language barrier (*n* = 15).
  4\. Strong religious commitments, e.g. fasting imposing different meal times, refusing to take insulin on the grounds that it is produced from pigs, curative belief of diabetes (*n* = 7).
  5\. Low concordance issues with medication due to stereotypes around western medications (*n* = 6).
  6\. Low health literacy level resulting in lack of diabetes knowledge (*n* = 5).
  7\. Belief in the expert -- cultural reliance on healthcare professionals leading to low motivation in diabetes self‐management (*n* = 3).
  8\. High 'did not attend' (DNA) rates in minority ethnic groups (*n* = 3).
  9\. Variation in overseas prescriptions posing non‐adherence in self‐medication (*n* = 2).
  10\. Prefer all clinical services at practice‐based level (do not like travelling to different locations) (*n* = 1).
  11\. Patients' poor social and financial circumstances (*n* = 1).
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Organizational barriers included lack of funding, inadequate cultural competence training and low staffing levels. Some practices stated that they would need additional funding (*n* = 21), training (*n* = 23) and staff (*n* = 21) to implement better culturally competent services. Two practices, which had one and five minority ethnic group people with diabetes, respectively, stated that there was no need for specific services for patients from minority ethnic groups within their practice as they were neither viable nor cost‐effective, whereas one practice stated the lack of time and space as reasons for non‐implementation. Four of the six (67%) single‐GP practices were unaware of locally available resources for minority ethnic group people with diabetes. Twenty‐one (61%) practices reported staff understanding of the different patients' cultural beliefs surrounding diabetes care services, five (15%) reported inadequate understanding of these beliefs and eight (24%) were unsure.

The did‐not‐attend (DNA) rates of people with diabetes reported by practices were generally lower in the majority white British population than in the minority ethnic groups (Fig. S1). DNA rates of \< 25% were reported for the majority population at 26 (76%) practices and for minority ethnic groups at 21 (62%) practices. Six (18%) practices had DNA rates between 25% and 50% for the majority population compared with 11 (32%) practices for the minority ethnic groups.

Level of cultural competences within general practices {#dme13000-sec-0017}
------------------------------------------------------

General practices reported data representing 517 practice staff across the city, of whom 164 could speak a second language relevant to the practice\'s minority ethnic groups. Assessment of the cultural competence of diabetes services within each of the participating practices using CCAT (Table S2) found 19 (56%) practices to be highly culturally competent (scoring 90--100%) and nine (26%) moderately culturally competent (scoring 70--89%). The remaining six (18%) delivered a lower number of culturally competent diabetes services (scoring \< 70%) (Table S3).

Discussion {#dme13000-sec-0018}
==========

Statement of the principal findings {#dme13000-sec-0019}
-----------------------------------

By exploring general practices' knowledge of their diabetes patients' ethnicity, assessing the cultural competence of the diabetes services they provide, their knowledge about culturally competent diabetes services provision, and the barriers impeding this provision, this single‐city survey has identified similar challenges to the delivery of culturally competent health services to those found in existing literature across international multi‐ethnic populations [2](#dme13000-bib-0002){ref-type="ref"}, [4](#dme13000-bib-0004){ref-type="ref"}, [12](#dme13000-bib-0012){ref-type="ref"}, [13](#dme13000-bib-0013){ref-type="ref"}, [18](#dme13000-bib-0018){ref-type="ref"}. Furthermore, our studied population (diabetes prevalence of 4.2%) appears to be representative of Coventry, which has a diabetes prevalence of 4.33% [9](#dme13000-bib-0009){ref-type="ref"} and may be representative of global multi‐ethnically diverse cities because the first seven (see Table [2](#dme13000-tbl-0002){ref-type="table-wrap"}) of the eight cultural barriers identified in the published evidence for effective diabetes care and management to minority ethnic groups [12](#dme13000-bib-0012){ref-type="ref"} were present in Coventry. We found that a disproportionate number of people from minority ethnic groups in Coventry are affected by diabetes, as one in three people of the population with diabetes was from a minority ethnic group, implying that special attention is required to tackle this diabetes health inequality in Coventry and potentially other inner cities.

This survey found that a large proportion of diabetes cases were Type 2 diabetes. This is consistent with the literature showing a prevalence of over 80% for Type 2 diabetes nationally in the UK and worldwide [19](#dme13000-bib-0019){ref-type="ref"}, [20](#dme13000-bib-0020){ref-type="ref"}.

We found that 94% of practices in our survey numerically reported their patients' ethnicity. This compares favourably with the NHS Scotland document [21](#dme13000-bib-0021){ref-type="ref"}, which noted a paucity of ethnicity data in most diabetes registers (\~ 30% of practices and community centres recording ethnicity). Increased awareness from pro‐active local dissemination of the pilot findings [3](#dme13000-bib-0003){ref-type="ref"} in which ethnicity was poorly reported may have contributed positively to changes in local practice. The good reporting found in this survey may highlight the differential patient needs according to ethnicity and is fundamental for effective commissioning of healthcare services, and should be based on patients' needs and indices of deprivation rather than patient numbers or age. Although challenges were reported across practices, most practice staff were aware of the need to deliver tailored services to minority ethnic group people with diabetes, with referrals made to different providers for services not offered at the patient\'s registered practice. Two practices reported the lack of viability and cost‐effectiveness of implementing specific diabetes services for minority ethnic group patients due to their low numbers, potentially disadvantaging these patients compared with their majority white British counterparts [22](#dme13000-bib-0022){ref-type="ref"}. It is important that such practices have alternative arrangements to facilitate appropriate referrals in line with good practice guidance [20](#dme13000-bib-0020){ref-type="ref"}, [23](#dme13000-bib-0023){ref-type="ref"}, [24](#dme13000-bib-0024){ref-type="ref"}.

Despite the provision of highly culturally competent diabetes services (56%) in Coventry, comparisons cannot be made with other equivalent cities because no such measurements have been used previously [13](#dme13000-bib-0013){ref-type="ref"}. Furthermore, its impact on patient outcomes is unclear from our data and further work is required to assess how patient clinical and psychosocial issues contribute, as well as patient and staff satisfaction levels [3](#dme13000-bib-0003){ref-type="ref"}. There was some indication that single‐handed practices were working in isolation because 67% of them were unaware of other locally available services to minority ethnic group people with diabetes, suggesting that integration, sharing good practice and benchmarking of the diabetes provision may help to improve care.

As in previous studies [12](#dme13000-bib-0012){ref-type="ref"}, [18](#dme13000-bib-0018){ref-type="ref"}, [25](#dme13000-bib-0025){ref-type="ref"}, the most problematic areas in diabetes service provision to minority ethnic groups were language barriers, knowledge of cultural traditions around food and how services could meet the population\'s need in this respect. However, scarcity of resources coupled with less culturally competent providers within some practices might partly explain the reason for the variation reported in diabetes service provision as previously cited in other studies [4](#dme13000-bib-0004){ref-type="ref"}, [13](#dme13000-bib-0013){ref-type="ref"}. An understanding of cultural norms and health beliefs of South Asian people with Type 2 diabetes by linguistically competent health workers has been shown to ensure effective communication, leading to better diabetes health‐related outcome measures [26](#dme13000-bib-0026){ref-type="ref"}. It is imperative for education around food and dietary change to be based on the kinds of foods people from minority ethnic groups are already accustomed to [25](#dme13000-bib-0025){ref-type="ref"}, [27](#dme13000-bib-0027){ref-type="ref"}. Such initiatives should be negotiated, affordable and culturally sensitive, reflecting the ethnicity and social context of the individuals and in accordance with their religious beliefs to ensure concordance [12](#dme13000-bib-0012){ref-type="ref"}, [26](#dme13000-bib-0026){ref-type="ref"}.

Strengths and limitations {#dme13000-sec-0020}
-------------------------

The characteristics and challenges we observed in Coventry (a medium‐sized industrial and ethnically diverse UK city) appear typical of many developed world cities such as Bologna (Italy), Tampa (USA) and London in Ontario (Canada). The insights gained in undertaking a primary care services survey of this kind, and the demonstrable efforts of Coventry to meet the health needs of its minority ethnic groups, may signpost the way forward for many other multicultural industrial cities across the world. This was a novel healthcare delivery survey of a whole ethnically diverse city with a high interest factor, involving practices with minority ethnic groups with diabetes, a daunting and challenging area for effective commissioning of healthcare services in Coventry and nationally [3](#dme13000-bib-0003){ref-type="ref"}, [22](#dme13000-bib-0022){ref-type="ref"}. A population survey method was used to give an opportunity to all practices in the city to share good practices. The survey content was robust and based on published evidence from two systematic reviews [12](#dme13000-bib-0012){ref-type="ref"}, [13](#dme13000-bib-0013){ref-type="ref"} and other literatures [3](#dme13000-bib-0003){ref-type="ref"}, [16](#dme13000-bib-0016){ref-type="ref"}, [17](#dme13000-bib-0017){ref-type="ref"}. Although our response rate of 52% is moderate, there was good publicly available information [9](#dme13000-bib-0009){ref-type="ref"}, [10](#dme13000-bib-0010){ref-type="ref"} and reasons for non‐response were provided by 17 of the 32 non‐participating practices.

The scope of this study was limited to healthcare professionals' perspectives only, and similar surveys are warranted to concurrently investigate the views of different patient groups including those from minority ethnic backgrounds. Our survey also has limitations in diagnosing individual practice issues relating to barriers to delivering culturally competent care, as well as whether the diabetes rates were due to individual practice\'s clientele rather than the ratio of diagnoses by minority ethnic vs. white British background. Furthermore, the CCAT assessments were made on self‐report data and not from independent assessment or observation, which mitigates against the CCAT scores (Table S2) being altered should the assessment be based on interviews or observation (involving further probing to reach a deeper understanding). In fact, the CCAT was developed in 2012 in the context of minimal UK clinical and commissioning attention to the specific healthcare needs of minority ethnic populations. This field has moved on [28](#dme13000-bib-0028){ref-type="ref"}, [29](#dme13000-bib-0029){ref-type="ref"} and whilst the CCAT [13](#dme13000-bib-0013){ref-type="ref"} (accompanied by six pages of guidance notes) may be perceived as having a rather simplistic approach to a complex problem, it is nevertheless of continuing value and requires further work to reflect the developing field in relation to delivering and evaluating cultural competence. Lastly, grouping all minority ethnic groups together may be contentious as they may differ markedly in terms of health patterns and the effects of culturally competent interventions, and this in turn may also have affected interpretations.

Conclusion and recommendations for future research {#dme13000-sec-0021}
--------------------------------------------------

The findings suggest a need to appropriately record patients' ethnicity in order to inform future commissioning of diabetes services. This would enable processes to audit healthcare provision for similar populations in multi‐ethnic cities to be developed. To improve culturally competent primary care diabetes services to minority ethnic groups, this survey recommends that (see Table [3](#dme13000-tbl-0003){ref-type="table-wrap"}).

###### 

Recommendations

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1\. GP practices should collect the ethnicity data of every patient once and link through healthcare databases and verify at subsequent clinical visits.
  2\. Include in the healthcare professional training curriculum the eight themes identified in the systematic review as cultural barriers impeding minority ethnic groups from accessing effective diabetes services to enhance health workers' cultural knowledge and facilitate partnership working between patients and their service providers.
  3\. General practices should measure the cultural competence of their interventions aimed at any minority ethnic group using CCAT [13](#dme13000-bib-0013){ref-type="ref"}. This CCAT could further be validated by general practices on independent and/or observational data aimed at any minority ethnic group healthcare issues within their practices, which proved successful in a previous study [13](#dme13000-bib-0013){ref-type="ref"} as well as the current study.
  4\. Further studies should consider the views of service users to determine if the reported levels of culturally competent diabetes services across most of the GP practices mirror our findings and its impact on patient important outcome measures.
  5\. Other health providers for minority ethnic groups could modify and/or replicate the CCAT and this survey method to undertake their own service audits
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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**Figure S1** Comparison of DNA rates in diabetes annual checks in majority and minority ethnic groups.

**Table S1** The General Practice Service survey on minority ethnic groups with diabetes.

**Table S2** Assessment of cultural competence level of general practices using the tool proposed by Zeh *et al*. (2012).

**Table S3** Culturally competent assessment tool for healthcare interventions in minority ethnic groups by Zeh *et al*. (2012).
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